Introduction
Australia has about 1700 species of orchids, comprising about 1300 named species in about 190 genera, plus at least 400 undescribed species (Jones 2006, pers. comm.) . About 1400 species (82%) are geophytes, almost all deciduous, seasonal species, while 300 species (18%) are evergreen epiphytes and/or lithophytes. At least 95% of this orchid flora is endemic to Australia. While the tropical and subtropical epiphytic/lithophytic orchid flora is low by world standards, the temperate terrestrial orchid flora is amongst the richest and most diverse of any comparable region in the world.
Like many places on our planet, biodiversity and natural habitats in Australia have suffered substantial declines and range in abundance through agricultural, industrial and urban development. The Australian Government Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act) currently lists 106 species of flora and fauna as extinct, and a further 1582 species as threatened, in Australia.
Many orchid species are included in this list. This paper examines the listing process for threatened orchids in Australia, compares regional and national lists of threatened orchids, and provides recommendations for improving the process of listing regionally and nationally threatened orchids.
Methods
The national government of Australia and each of the six Australian state and two territory governments have processes for listing threatened species under biodiversity conservation legislation within each jurisdiction (Table 1) . To establish the number of threatened orchids included in these lists, the schedules of each Act were checked and listed orchids identified (Appendix 1). The State of Victoria also maintains a published 'advisory' (non-legislative) list of rare or threatened flora. This list was also checked for numbers of threatened orchids and compared against the state legislative list. Comprehensive reviews of the conservation status of orchids at the state level, for South Australia (Bates 2006) , and Victoria (Backhouse & Cameron 2005 , DSE 2005 , were checked and compared to official legislative lists for those states.
Scientific names were generally left as they were on the lists, despite many names no longer being valid due to changes in taxonomy. For instance, all Australian species of Bulbophyllum Thouars and all but one Australian Dendrobium Sw. species have been assigned to new genera (Jones 2006 In these cases, the currently accepted scientific name has been used.
Definitions -Any examination of different systems for describing the conservation status of threatened species immediately runs into the issue of varying classification systems and definitions. The nine state/territory and national legislative systems collectively use eight terms to describe conservation status (Table 2) . In this paper, the following definitions are used:
• Threatened includes 'critically endangered ', 'endangered' and 'vulnerable' species (sensu IUCN 2001 ). Note that 'rare' is not generally included in the definition of 'threatened'. • Conservation Concern includes all 'extinct', 'threatened', 'rare', 'insufficiently known' or 'data deficient' species (sensu Backhouse & Cameron 2005).
• Listing is used to describe the formal process of adding a species to a threatened species list (usually called a Schedule) in biodiversity conservation legislation (Act).
Results
NATIONAL ASSESSMENT -A total of 424 orchid species are listed as extinct, threatened or rare in Australia (Appendix 1, summarised in 'Conservation Concern', compared with just 75 orchids listed under state legislation (Table 4) .
Discussion
The national EPBC Act includes 195 orchid species listed as extinct or threatened nationally (Table 2) , which is about 12% of the Australian orchid flora. The state and territory regional threatened species lists include another 52 species that are listed as extinct or threatened within their jurisdiction, that would also qualify as threatened nationally, but are not yet included on the national threatened species list. If these species are added, the total national extinct/threatened orchid count is 15% of the nation's orchids. An additional 54 species are listed under the category of 'rare' within the relevant jurisdiction that would have this status at the national level. Therefore, there is a total of 301 species of orchids of conservation concern (= extinct, threatened or rare) at the national level, that are currently listed on national and regional biodiversity conservation legislation. This is 18% of the Australian orchid flora. Based solely on a comparison of the official national and state/territory legislative threatened species lists, it appears that the official national list underestimates the real number of threatened orchids by at least 50 species, and perhaps as many as 100 or more species.
The comparisons of the comprehensive reviews of the conservation status of the orchid flora of South Australia (Bates 2006) and Victoria (Backhouse & Cameron 2005 , DSE 2005 ) with listed threatened orchids in those states provides further evidence that official lists are a substantial underestimate of the actual number of threatened orchids. In South Australia, the number listed under the NPW Act may be an underestimate of the actual number of extinct, threatened or rare orchids by at least 42 species, based on Bates (2006) ( Table 3 ). There is good evidence to suggest that at least 14 (and perhaps as many as 20) orchid species have become extinct in that state (Bates 2006 ), yet no orchid is currently listed as extinct under the NPW Act. In Victoria, there appears to be a much larger discrepancy between the official and actual number of threatened orchids. There are at least 150 extinct or threatened orchid species (DSE 2005) , of which at least one was considered extinct and 53 considered threatened. Most of these species have yet to be included on any threatened species list.
This review and assessments strongly suggests that official lists of threatened orchids at both the national and state/territory level are a substantial underesti- mate of the actual numbers of threatened orchids in Australia. There are several possible reasons for this large discrepancy.
LISTING PROCESS -The process to officially list a species as threatened can take a considerable period of time. Several jurisdictions have a similar listing process that includes the following steps:
• a species is nominated for listing;
• the nomination is assessed by a scientific reference committee; • the committee makes a recommendation to list (or not list) to the relevant government minister; • the recommendation is advertised for public comment; • the committee makes a final recommendation to list (or not list); • the government makes the listing.
In Victoria, under the FFG Act, the process takes a minimum of nine months in straightforward cases, and can take well over a year in complicated or contentious cases. Therefore, the listing process can lag well behind an initial assessment of threat. It is likely to be some years yet before the national threatened species list includes most or all orchids currently considered threatened. 
Recommendations
This review and assessment of national and state/territory lists of threatened orchids in Australia has highlighted several deficiencies in the multiplicity of systems adopted by the different jurisdictions. Following are five recommendations proposed to improve the system for listing threatened orchids in Australia:
Undertake a comprehensive national review of the conservation status of Australia's orchids.
A comprehensive national review and assessment of the conservation status of Australian orchids is highly desirable, as the most suitable and rapid way to bring national and regional threatened species lists up to date. This review should be undertaken using a single assessment system, preferably the IUCN Red List Categories and Criteria (IUCN 2001 ). This national review could easily be adapted for state/territory jurisdictions through the use of the IUCN regional assessment guidelines (IUCN 2003) the conservation status assessments. The national conservation status assessment could be modelled in the form of similar assessments in the national 'Action Plan' series undertaken for Australia's vertebrate fauna (eg. Wager & Jackson 1993 , Bannister et al. 1996 , Garnett & Crowley 2000 and butterflies (Sands & New 2003) . This review can form the basis of a concerted approach to formally listing the large number of threatened orchids not currently on official legislative lists.
Adopt a common set of categories and criteria for describing the conservation status of Australian orchids at both the national and regional (state/territory) level.
Currently the state, territory and national governments use different systems for describing conservation status, which can make for vague, confusing or conflicting definitions, and comparisons between lists difficult. Even in some recent publications, conservation status assessments can be confusing. The IUCN Red List Categories and Criteria (IUCN 2001 ) are the current international standard, and have been adapted for use in the national EPBC Act. This is the most logical system to use for assessing conservation status, especially with the guidelines for application at the regional level (IUCN 2003) . This would provide a common language at the regional and national level in communicating conservation status of threatened orchids.
Streamline administrative processes to facilitate cross listings of threatened orchids.
Threatened orchids listed under state/territory legislation currently have to go through a separate process for listing under national legislation. There are at least 50 orchid species listed under state/territory legislation that would qualify for listing under national legislation, and at least another 50 species listed as rare that would possibly qualify for national listing. At the current rate of listing, it will take several years for these species to be assessed and listed at the national level. It is highly desirable that, in situations where a threatened species is listed in a state or territory, and is endemic to that state/territory, there is a simple administrative process to quickly list these species under national legislation.
Streamline administrative processes to accommodate changes in taxonomy.
There have been many taxonomic changes affecting Australian orchids, especially changes to genus names, in recent years, and further changes are likely. At least 50 threatened orchid species are currently listed under an invalid scientific name, with some of these names having changed several years ago. Current systems for listing threatened species under biodiversity conservation legislation at both the state/territory and national level do not adequately deal with taxonomic changes. For threatened species that have had a name change since listing, this effectively requires a nomination to delist under the old name and then nomination for relisting under the new name. A process is clearly required to rapidly update the legislative threatened species lists to accommodate advances in science and taxonomy. A mechanism for linking listed species names with official taxonomic checklists maintained by state/territory and national herbaria would provide an efficient way for dealing with taxonomic changes.
Prepare national and regional (state/territory) advisory lists of threatened orchids.
The preparation of non-legislative 'advisory' lists of threatened orchids is a useful way of fairly quickly accommodating changes in taxonomy, information and conservation status. These are peer-reviewed, and can be updated much more rapidly than is the case with legislative lists. For instance, the Victorian threatened species advisory lists (DSE 2003 (DSE , 2005 are revised every 2-3 years. While these advisory lists have no formal legislative standing, they are very useful as guides to the categories and number of threatened species, and can be used to highlight those species requiring formal listing under legislation. Gary Backhouse is a senior policy officer with the Department of Sustainability and Environment in Victoria, Australia, where he works on threatened species recovery programs. He has co-authored two books on orchids of Victoria, and has published numerous articles in the scientific and popular literature on threatened species and orchids. He is a keen traveller and photographer, and has a library of over 3000 species of orchids photographed in the wild from Australia, Africa, South-East Asia, New Guinea, New Zealand and the Americas. TH  TH  TH   TH   TH   TH   TH   TH   TH  TH   TH   TH   TH  TH   TH 
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